Primary care practice-based research networks (PBRNs) are learning communities of ambulatory care practices that share a common interest in building an evidence base for primary care. 1 The earliest PBRNs were organized in the 1970s and provided important observations on the natural history of primary care health concerns. 2 The landscape of PBRNs has diversified, and while some networks continue to focus on patient-oriented outcomes that matter, others specialize in improving the delivery of care and quality improvement (QI) and promoting models of practice facilitation and components of the patient-centered medical home. In 2011, Williams and Rhyne 3 argued that PBRNs have moved beyond patient illness studies and practice improvement projects, stating that they commonly embraced a spectrum of activities related to patient care, community health improvement, and patient and community engagement (CE). This occurred predominately because of the growing numbers of PBRNs and with accompanying increases in sophisticated research practices.
Building the pipeline of investigators with the knowledge and skills necessary to conduct research in busy, decentralized clinical practices is important for sustaining progress made by the current generation of primary care researchers. Although some networks provide excellent mentoring to the younger generation of primary care investigators, 4 the growing diversity of PBRNЈs mission and vision makes generalizing about PBRNs difficult.
There have been suggestions for PBRNs to focus on recent primary care initiatives, such as involving patients and community members in research efforts, providing continuing medical education (CME) to clinicians who practice practice-based research (PBR), and increasing the diversity of clinician researchers. A number of recent articles have exhorted our small PBRN community to build interdisciplinary alliances to emphasize how primary care is key to improving the health of our nation. As examples, Werner and Stange 1 advocate that PBRNs should focus on the "Triple Aim" of improving patients' experiences of health care, improving the health of populations, and reducing the per capita cost of health care. 5 Westfall et al 6 suggest that PBR is a form of CE but does not specify the definition of CE. Williams and Rhyne 3 posit that PBRN members learn from their research engagement and, therefore, that CME credits should be provided for members participating in studies, including reviewing results, attending presentations of the application of those results, and assisting in planning future studies. Other forms of CE include PBRN partnerships with diverse organizations, including public health departments, schools, patient advocacy groups, and nonprofit social service organizations. 1 In 2014, Spears et al 7 reported on a national survey of PBRN directors (63% response rate) regarding CE strategies aimed at recruiting diverse groups into studies. Perhaps it is not surprising that PBRNs implementing engagement strategies when working with clinic and community partners also report less difficulty in recruiting diverse populations. 7 In 2016, Gaglioti et al 4 advocated for a survey of PBRN directors that would detail existing relationships with stakeholders in government/public health, policymaking, and funding arenas. The goal is to build long-term relationships with funder, leader, and policy maker stakeholders that would then enable improved visibility and understanding of the potential of PBRNs to fulfill the need for research with complex patients in communitybased settings. 4, 8 These new collaborations could also lead to new funding streams as well.
Here, we report a survey of PBRN directors that captures vision, scope, and future directions. Going beyond the surveys of the past that described attributes such as membership, funding sources, and publications, our objective was to explore the extent to which PBRNs are aligning with family medicine thought leaders.
Methods

Sampling Frame and Data Collection Procedures
The survey sampling frame was composed of family medicine/primary care PBRN directors from the Agency for Healthcare Research and Quality registry (https://pbrn.ahrq.gov/pbrn-registry). In addition, self-identified directors from the 2017 North American Primary Care Research Group Practice-based Research Network Conference were also included, for an initial sampling frame of 130 PBRN directors.
Of the 130 PBRN directors in the sampling frame, 2 had previously opted out of Council of Academic Family Medicine Educational Research Alliance (CERA) surveys, and, thus, the survey invitation was emailed to 128 individuals through Survey Monkey software. Five emails could not be delivered, and, of those, 4 valid emails were located and the survey invitation was resent. During the course of the survey, 3 directors were identified as no longer in that position and the new director was identified and sent a survey; this did not affect the sample size. In 1 case, the survey was sent to a director and codirector of the same PBRN; they completed only 1 survey, reducing the sample size by 1. In the end, the final sample frame included 126 PBRN directors. See the Appendix for the text of the emailed invitation to participants.
Survey Questions
The 31-item survey questions about PBRN research activities were adopted from previously published studies to examine similarities and differences. 3, 7 Six questions were part of a larger CERA omnibus survey. 9 These questions explored PBRN characteristics (age, geographic scope, years of PBRN director tenure, and the numbers of practice locations, practitioner members, and residency sites).
Eight questions examined current PBRN research activities, followed by 6 questions on the types of research foci planned over the next 3 years. These included CE, QI projects, surveillance, use of patient registries, and efforts toward health policy reform. Five questions addressed the aim of PBRN involvement in training physicians, from medical students and residents to practicing physician training in PBRN, including CME efforts. Two additional questions asked about research education and training for medical students and residents. Finally, 4 questions probed CME for various research-related activities (participating in studies, reviewing study results, attending presentations of the application of the results, or planning future studies).
The CERA steering committee evaluated questions for consistency with the overall subject aim, readability, and existing evidence of reliability and validity. Survey questions were pretested for flow, timing, and readability with a group of family medicine educators who were not part of the target population (PBRN directors), and modified based on pretesting feedback. Ethics approval was obtained from the American Academy of Family Physicians Institutional Review Board in October 2017. Data were collected from October to November 2017. After the initial invitation, 5 follow-up emails were sent to encourage nonrespondents to complete the survey. Fifty-six PBRN directors completed the survey, for an overall survey response rate of 44.4%.
Data Analyses
Descriptive statistics (frequencies and percentages) were used to depict the characteristics of PBRNs in terms of current practices, future research efforts, and training of health care professionals. All data analyses were conducted using IBM SPSS Statistics for Windows version 25.0. Table 1 shows descriptive data on the geographic scope and age of PBRNs, years the responding PBRN director has led the network, the number of practitioner members, and the numbers of member locations and affiliated residency sites. Our sample reported that their PBRN was most often local (n ϭ 18) or statewide (n ϭ 20). Ten PBRNs were 6 to 10 years of age, and 35 PBRNs were established more than 10 years ago. A majority of PBRN directors (35/56) held their leadership tenure for Ն6 years. Regarding the number of active practitioners in the PBRN, 35 directors reported Ն50, and 41 reported Ն20 practitioners in their PBRN. The number of PBRN-affiliated residency sites ranged from 0 to 25 sites. Fifteen directors reported affiliations with 4 to 18 residency sites and 2 with affiliations with 25 residency sites. Eleven PBRNs were not affiliated with a primary care residency. Table 2 shows results to questions about whether students and residents receive any training in PBR, and then if the PBRN is involved in any research education and training for different learner groups (medical students, residents, and physicians). Medical students (11/56) and residents (14/56) receive a minimal amount of formal curricular training in PBR methods (by anyone.) Just less than half reported that their PBRN faculty provided training for medical students (20/56) or residents (22/56) Medical student participation in PBR research was reported by 25/56 and resident participation was reported by 26/56 directors. When asked about physician faculty receiving CME credit for PBRN training or involvement, 12/56 responded affirmatively. In addition, PBRNs provide CME for study participation (24/56), reviewing study results (7/ 56), attending a presentation about study results (24/56), and for attending meetings to plan future studies (13/56). 
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Results
PBRN Characteristics
PBRN Research Education and Training
PBRN Current and Future Research Efforts
Discussion
Similar to previous descriptive survey data, the majority of responding PBRNs were established more than 5 years ago, 7 indicating an opportunity for such established networks to examine their past/ current research endeavors and develop strategic Our medical students receive training on practicebased research methods.
(20)
Our medical students engage in PBRN research projects.
(45)
Our PBRN provides training for medical students.
(36)
Residents in our program receive training in PBR methods.
(25)
Residents in our program engage in PBRN research projects.
(47)
Our PBRN provides training for our medical residents.
(41)
Our faculty receive CME training in PBR methods.
(22)
Faculty receive CME for PBRN-related activities for:
study participation 24 (44) reviewing study results 7 (13) attending presentations of results 24 (44) planning future studies 13 (24) *Due to missing data, the N responding varies by question. CME, continuing medical education; PBR, practice-based research; PBRN, practice-based research networks. plans for the future. In our survey, 20/56 of the PBRNs have newer directors of less than 5 years. This creates a challenge in terms of the continuity of research and study planning. The data from this survey suggest that PBRNs have modestly responded to thought leaders' vision for the future with respect to providing CME for an array of activities. Williams & Rhyne 3 in 2011 suggested that offering CME for a range of PBRN experiences would increase physician involvement. However, our survey data suggest that less than half of the survey respondents noted offering any type of CME for a variety of PBRN activities. In 2010, National Academy of Medicine (formerly the Institute of Medicine) reported on CME activities.
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This report urged CME providers to incorporate need assessments and provide interactive, stimulating programs such as online videos or virtual reality procedural trainings, which link directly to clinical care. To sustain the pipeline of primary care practitioners and researchers, PBRNs should explore the best CME methodology and incentives to enhance education and training of all health care professionals. PBRNs are encouraged to critically evaluate their current CME offerings and consider the optimal methods and best practices to enhance PBR practice.
A majority of PBRNs (n ϭ 45) have some contact with their residency training sites. This involvement or connection to postgraduate training sites is a positive sign that PBRNs are, at a minimum, introducing PBR methods to physician trainees. PBRN directors indicated that medical students and residents are often involved in PBRN research projects, yet they also indicate that these learners are receiving minimal formalized education in PBR methodology. This offers PBRNs the opportunity to provide more research exposures and mentorship to the next generation of primary care researchers. The low rate of PBRNs providing training in PBR method training is consistent with results from Peterson et al. 12 Perhaps the definition of PBR varies based on the individual PBRN culture and focus. The lack of PBRN involvement in direct teaching may be indicative of the separation between the scientist and the educator.
As Westfall et al 6 noted, CE reporting rates by PBRNs are quite variable, possibly due to lack of a common definition. Tierney et al 13 reported that 40% of respondents to a 2003 survey noted community involvement a PBRN strength. In a 2010 survey by Peterson et al, 12 8% of PBRNs reported community participation as a strength, while 40% reported it a challenge. In a 2011 survey, Spears et al 7 found community participation a strength for 28% of PBRNs, with 40% reporting it a challenge; strategies involving community partners on research teams and dissemination efforts were the least implemented. The respondents to our 2017 survey noted that engaging with community stakeholders is the most common research area (48/56) and a large majority have plans to continue this engagement in the future.
Our findings related to the high number of QI projects conducted by PBRNs, and the emphasis on practice transformation was not surprising. This suggests that PBRNs have responded to the call for primary care to lead the change in patient-centered clinical approaches to reduce health care costs and to boost the quality of patient health outcomes. 14 In addition, our finding of a low level of PBRN engagement in clinically relevant and integrated health policy research indicates a need for exposure, training, and mentorship for this type of research. This finding also suggests only a slight progress related to Williams and Rhyne 3 who advocated for the expansion of the definition of PBRNs to include the investigation of communitydriven research topics, which would ultimately lead to health policy change and improvement. Others have offered related solutions to this potential dilemma, such as using social media outlets for the dissemination of research results in laymen's terms. 15 
Study Limitations
The findings generated from this study should be considered within the context of several limitations. First, with a response rate of 44%, the representativeness of the sample is unknown, and the results may not be generalizable to all PBRNs. Second, the cross-sectional nature of the study only provides a single snapshot in time, but our findings provide an important look at PBRNs in 2017. Third, the data from the survey questions reported here were part of a larger CERA questionnaire, and so the number of questions we could ask to address our particular aims were limited. Thus, due to the brief nature of the survey, not all terms were defined, and we cannot be sure that all respondents had a common understanding of content (eg, CE or health policy advocacy). For example, does CE require a community advisory board? This may also be true for practice transformation efforts and patient registries; is an electronic medical record the only type of patient registry? Fourth, the reliability of future intentions is difficult to ascertain, and there could be a tendency by the respondent to report desires that are well-intentioned but, because of low resources, are unlikely to come to fruition.
Conclusion
Although PBRNs continue to thrive and make efforts toward responding to health care research trends, there are ongoing struggles in terms of training health care providers about PBR and the role of the networks to link clinical research for optimum patient and community health outcomes. These results may support recommendations for future directions, such as providing innovative CME activities, creating training for health policy advocacy and research efforts, and strategic planning by PBRN director leadership. Moving forward, we suggest that PBRNs should consider taking on the role of network facilitators by engaging with leaders of academic health centers/medical schools, disciplinary leadership, and/or well-positioned community, government, or public health officials. In 2006, Green and Hickner 2 noted that PBRNs had set sail. We hope that PBRNs continue to sail forward, not only navigating the safer passages but also assuming leadership and taking risks to travel those waters that are yet unexplored.
The survey should take about 15 minutes to complete.
[Insert survey link here] The results of this survey will be used in published research, so it is important that all PBRN directors complete the survey. The data will also be added to a clearinghouse that you and other academic family medicine faculty can use to develop new research ideas or to answer administrative questions. This information will be stripped of any identifiers linking the data back to you or your PBRN.
Your response is important; each completed survey improves the accuracy and representativeness of the data.
